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DETAILED ACTION 

This Office action is in answer to the amendment filed 6/19/2006. Claims 1, 2, 5-17, 20-38, 41- 
49 are pending, of which claims 1, 15, 26, 35 are amended. 

Claim Objections 

1. Claim 21 is objected to because of the following informalities: it depends upon claim 19 canceled 
by this amendment. Accordingly claim 21 has not been further treated on the merits. Appropriate 
correction Is required. 

Claim Rejections - 35 USC§ 112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 

3. Claims 1-49 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the 
written description requirement. The claim(s) contains subject matter which was not described in the 
specification in such a way as to reasonably convey to one skilled in the relevant art that the inventor(s), 
at the time the application was filed, had possession of the claimed invention. Claims 1-49 recite 
''wherein the power supply derives its power from the plurality of cells". To continue prosecution it was 
assumed that external power is provided at least at start up. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 
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5. Claims 1, 2, 5-17, 20, 22-38, 41-49 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fuglevand et al. [6387556] in view of Fujimoto et al. [6169279]. 

Fuglevand discloses a system for monitoring a plurality of cell voltages of a fuel cell stack having 
a plurality of cells connected in series, the system comprising: 

(a) a plurality of connecting pins 20; 

(b) a plurality of differential amplifiers 92 [see column 9, line 43] 



(45) More specifically, analysis circuitry 91 includes a voltage 
sensor 92 which may be provided electrically coupled with contacts 84.t4as<; 
shown. Such coupling enables voltage sensor 92 to monitor the voltagis^;||^ 
oivth#. individual; .rS^:SSiJ||J^^^^ cells 9(iii::^M 90^ have. ■■bteeiii:p||jpr' 

observed to typically, prbduae a^ useful voltage ;of?abbut 0*45 to about|^|i^5 
0 * 7 volts DC under a typical doad. 



(46) An exemplary cbVfiguration of voltsTge ^^sensor 92 is implemented- as 
a differential ampliflerl^f or monitoring vol t age s^:^^ Voltage sensor 92 ilSl 
preferably configured to^monitor voltage magnitude across individual:- v 
fuel ceils 90 as well^ as, polarity of individual fAiel cells 90, . 



(c) a switch 96 having the input connected to the outputs of the differential amplifiers; 
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(d) an analog to digital converter 30 having an input connected to the output of the switching 
network 96 and adapted to provide digital values indicative of the voltages measured by the plurality of 
differential amplifiers [see column 10, line 55]; 



(SB^ Referring to FIS, 5^ one configuration of eontrdl system 30 is 
illustrated- In the depieted arrangement, control system 30 includes a 
distributed control system ; including a plurality of controllers 100-120. 
Individual controllers 100-120 comprise programmable microcontrollers in the 
^escribed embodiment. Exe]p):][ary microcontrollers have trade designation 
Mdi8HC705P6A available from Motorola, ihc. In the described embodiment; 
controllers 100-120 individually comprise a controller configured to execute 
instructions provided within executable code. in an alternative 
configuration, 

the steps described with/r^fe to FIGS. 16-28 below are implemented with 

hardware . 

(56) Individual controllers can include random access memory (RAM), read 
only 

memory (R OM) , analo g-to-digital (A/D) conve rters, serial inp ut/out put port 



and 
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(e) a power supply 93 to supply regulated power to at least one electrical circuit consisting of the 
differential amplifiers and switching network, wherein after start up the power supply derives its power 
from the plurality of cells [see fig.5; column 9, lines 60-65]. 

Following start-up operations^ power for internal use 
within fuel cell power system 10 {e*g,/ power provided to 
the circuitry of control system 30) is provided from fuel 
pell cartridges 14. Internal power supply ^ extracts 
current from bus 6P as shown to provide internal power to 
fuel cell power system 10. ^ ^ 

As to the plurality of connecting pins being removable connection across the plurality of cells, 

Fuglevand discloses when describing fig.l: 

"fuel ceil cartridges 14i. Housing 12 de:^ine,^ a^s assenibly in the . 

described embodiment. . - 

.^(4) J Fuel cell pjower system 10 is configuredy to^ utilize one or more of 
fuel ce ll c artridges, 14 ^ Twel ve such ' f u^l :'^el|. . cartrid ges 1 4 ar€t-^: 

so that, it is an inherent function of the system for monitoring a plurality of cell voltages of a fuel cell 
stack to have a removable connection across the plurality of cells, and MPEP 2100 states that the 
disclosure of a limitation may be expressed, implicit or inherent. 

The instant specification does not describe the criticality of using a switching network, the 
switches having a plurality of inputs and one output, etc. and it merely repeats the claim language. ''If 
the applicant has /7a^ demonstrated the criticality of a specific limitation, it would be appropriate to rely 
solely on case law as the rationale to support an obviousness rejection". See MPEP 2144.04. 

As to the switches 96 being part of a switching network, it would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to make integral the switching system, 
since it has been held that forming m one piece an article which has formerly been formed in two pieces 
and put together involves only routing skill in the art. In re Larson^ 340 F.2d 965^ 968, 144 USPQ 
347, 349 (CCPA 1965). See MPEP 2144.04. 
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As to the switches 96 having a plurality of inputs and one output, absent any criticality, is only 
considered to be the use of ''optimum" or ''preferred" material that a person having ordinary skill in the 
art at the time the invention was made using routine experimentation would have found obvious to 
provide for the switches 96 disclosed by Fuglevand in order to accommodate a user specific application 
since it has been held to be a matter of obvious design choice and within the general skill of a worker in 
the art to select a known material on the basis of its suitability for the Intended use of the invention. See 
InreLeshin, 125 USPQ 416. In re Allen 105 USPQ 233 (CCPA 1955), InreBoesch, 617 F. 2d 272, 
205 USPQ 215 (CCPA 1980). 

As to having not more than one analog to digital converter per 16 cells, absent any criticality, is 
only considered to be the use of "optimum" or "preferred" material that a person having ordinary skill in 
the art at the time the invention was made using routine experimentation would have found obvious to 
provide for the switches 96 disclosed by Fuglevand in order to accommodate a user specific application 
since it has been held to be a matter of obvious design choice and within the general skill of a worker in 
the art to select a known material on the basis of its suitability for the intended use of the invention. See 
In re Leshin, 125 USPQ 416. In re Allen 105 USPQ 233 (CCPA 1955), In re Boesch, 617 F. 2d 272, 
205 USPQ 215 (CCPA 1980). 

Fuglevand does not disclose each differential amplifier having a plurality of laser wafer trimmed 
resistors providing matching, so that common mode signals are rejected, while differential input signals 
are amplified, each differential amplifier having two inputs and one output, wherein the inputs are each 
connected to the plurality of connecting pins. 

Fujimoto discloses an operational amplifier 32 for amplifying the potential an output including a 
gain-adjusting resistor R. The gain-adjusting resistor R comprises a plurality of resistors (Ra.sub.l, 
Ra.sub.2, Ra.sub.3, Ra.sub.4, Rb.sub.l, Rb.sub.2, Rb.sub.3, Rb.sub.4) and Rb4 connected in series and 
cuttable bypass wirings (50) provided to all or some of the plurality of resistors [see fig.5; abstract]. In 
order to have amplifier 32 yield the analog output level required by the customer, the output is calculated 
for the analog output available at this stage, and the bypass wiring 50 of the selected adjusting resistor is 
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cut by laser cutting in order to establish the desired total resistance of the resistor group Ra and resistor 
group Rb. Such laser cutting may, for example, be readily accomplished by scanning an excimer laser 
beam across the wafer while switching the beam on and off in a controlled manner [column 7, lines 36- 
62]. Therefore, it would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to modify Fuglevand's apparatus and include each differential amplifier having a 
plurality of laser wafer trimmed resistors providing matching as disclosed by Fujimoto in order to have 
amplifier 32 yield the analog output level required by the customer. 

As to claim 5, the plurality of cells have a cumulative maximum voltage of about 270 volts: it 
would have been obvious to a person having ordinary skill in the art at the time the invention was made 
to provide a selection for the cumulative maximum voltage, since it has been held that discovering an 
''optimum" or ''preferred" value for a result effective variable involves only routine skill in the art. See In 
reLeshin, 125 USPQ 416. In re Alien 105 USPQ 233 (CCPA 1955), InreBoesch, 617 F. 2d 272, 205 
USPQ 215 (CCPA 1980). 

As to claim 6, each cell has a maximum voltage of about +/^300 volts: it would have been 
obvious to a person having ordinary skill In the art at the time the invention was made to provide a 
selection for the maximum cell voltage, since it has been held that discovering an "optimum" or 
"preferred" value for a result effective variable involves only routine skill in the art. In re Boesch, 617 
F.2d 272, 205 USPQ 215 (CCPA 1980). 

As to claim 7: wherein said differential amplifiers each produce an output such that the voltage of 
a cell being measured is determined with an error of about 0.02 percent or less, absent any criticality, is 
only considered to be the use of "optimum" error for the differential amplifiers output that one having 
ordinary skill in the art at the time the invention was made would have been able to determine using 
routine experimentation, since the courts have held that discovering an optimum value of a result 
effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 
(CCPA 1980). See also MPEP 2144.05 statement with regard to ''obviousness of ranges''. 
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As to claim 8: wherein said differential amplifiers each produce an output such that the voltage of 
a cell being measured is determined with a gain nonlinearity error of about 3 parts per million or less, 
absent any criticality, is only considered to be the use of ''optimum" error for the differential amplifiers 
output that one having ordinary skill in the art at the time the invention was made would have been able 
to determine using routine experimentation, since the courts have held that discovering an optimum 
value of a result effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 
USPQ 215 (CCPA 1980). See also MPEP 2144.05 statement with regard to ''obviousness of ranges''. 

As to claim 9, Fuglevand discloses a single housing 12, wherein each system component is 
housed therein [see column 3, line 56]: 



i1 



Referring to FIG. 1, one configuration of a fuel cell 
)ower system 10 is illustrated. The depicted configuration 
>f fuel cell power system 10 is exemplary and other 



jgonf igurations; axe; po ssible . As shown, fuel cell power ^ 
^stem 10 \Ticln<fi^3^'^'' WISSBt^ 12 pro vided about a plurality 

fuel cell cartridges 14 T nTOIHHiiiB i2. defines a sub Hack, 
assembly in the described embodiment. ' 

L - ,^ ^ .§ai^, ;t ^ f. ^^.. ^fa <: i: . ^£^. ^ . 



As to claim 10, Fuglevand discloses 12 modules with 4 fuel cells. As to wherein each single 
housing and system component housed therein comprises a module for monitoring the voltage of least 
16 cells, and further comprising at least 16 of the modules configured to monitor cell voltages of least 
256 cells of a single cell stack, absent any criticality, it would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to provide a selection for the number of 
modules and cells/module in order to obtain the cumulative maximum voltage, since it has been held that 
discovering an ''optimum" or "preferred" value for a result effective variable Involves only routine skill in 
the art. See In re Leshin, 125 USPQ 416. In re Alter, 105 USPQ 233 (CCPA 1955), In re Boesch, 617 
F. 2d 272, 205 USPQ 215 (CCPA 1980). 

As to claims 11, 13 Fuglevand discloses controller 30 
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! (55) Referring to FIG. 5, one configuration of control 
system 30 is illustrated* In the depicted arrangement, 
control system 30 includes a distributed control system 
•including a plurality of controllers 100-120. Individual 
I controllers 100-120 comprise programmable microcontrollers 
jin the described embodiment. Exemplary microcontrollers 
ihave trade designation MC68HC705P6A available from 
Motorola, Inc. In the described embodiment, controllers 
100-120 individually comprise a controller configured to 
execute instructions provided within executable code. In 
an alternative configuration, thi stejDS described with 
reference to FIGS. 16-28 below are implemented within 
ha r dwa r e 

As to the limitation of having a calculating means, connected to the output of one of the analog 
to digital converters and the controller, to calculate the at least one cell voltage based on the digital 
values, It Is an inherent function of the mlcro(controller)processor to include a calculating means, and 
MPEP 2100 states that the disclosure of a limitation may be expressed, implicit or inherent. 

As to claim 12, the statement following ''adapted to" is ambiguous, and MPEP 2106 states that 
"Language that suggests or makes optional but does not require steps to be performed or does not limit 
a claim to a particular structure does not limit the scope of a claim or claim limitation may raise a 
question as to the limiting effect of the language In a claim". Further, it has been held that the recitation 
that an element is "adapted to" perform a function in not a positive limitation but only requires the ability 
to so perform. It does not constitute a limitation in any patentable sense. In re Hutchison, 69 USPQ 
138. 

As to claim 14, the controller being connected to a computer: Fuglevand discloses 



^uel cell power system 10 is shown coupled with a t^^r^ys 
remote device Fuel cell power system 10 is preferably 

configured to cdmmunicate with remote device SB. An 
exemplary remote device EE comprises an off-site control 
and monitoring station. Fuel cell power system 10 receives 
communications from remote device 33 which may compri;?e 
data and commands. Fuel cell power system 10 is also 
jconfigured to output data, requests/ etc. to remote device 

9* 
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where the remote device 24 performs the following functions: 



I Following a start-up conditio n e ither inputted via 
I interface or from remote device jSHM control system 30 

selectively controls switching device 38 to couple power 
j bus 60 with positive terminal 62> Switching device 38 can 
i comprise parallel MOSFET switches to selectively couple 
i power bus 60 with an external l^ad.22* 



^ Referring to FIG. 23^ a flow chart illustrating 
jexemplary operations of external port slave controller 110 
lis illustrated- Initially^ slave controller 110 performs a 
icommunications check with master controller 100 at step 
;S260, Thereafter;, slave controller dOO reads any input 
communication from remote device ,33, and communication port 
36. At step S264, slave controller 110 sends any received 
communications^ to ^master controller 100. At step S266, . 
slave controller 110 receives any communications from 
master controller 100. Slave controller 110 proceeds'" to 
forward any t:commun4cations to communication port 36 ^and . 
remote device: 93 at step S268. 

^ Control systeih^O is also coupled with communication? ^ 
port 36 providing communications to an external device i ^ 
buch as a remote device 31. An exemplary remote device, SB ' 
jeomprises an%x%:ernal cdritrol system or monitoring system-i 
|off~site from fuel cell power system 10. Control system 30 
pan output data including requests/ commands^ operational 
[conditions, etc., of fuel cell power system 10 using 
pommunication port 36. In addition, control system 30 can 
receive data including commands, requests, etc., from 
remote device S9 using communication port 36. 
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I Referring to FIGS. |B-24A, a flow chart illustrating ; 
i exemplary operations of system slave controller 112 is 

j shown. Initially, at step S270, slave controller 112 j 

j performs a communications check with master controller ! 

1100* Next, slave controller 112 can read status | 

information from power supply sensors 31 and current I 
sensor 40 at step S272* At step S274, it is determined 

slave controller 112 whether the inputted status values | 

are within appropriate ranges. If not, slave controller I 

ill2 can generate an error message at step S276 for \ 

j application to master controller lOQ • | 



Therefore, it is an inherent function of the offsite control and monitoring station disclosed by 
Fuglevand to include a computer, and MPEP 2100 states that the disclosure of a limitation may be 
expressed, implicit or inherent. 

As to claims 15-17, 20, 22-34, see remarks and references above. 

As to the method claims 35-38, 41-49: the method steps will be met during the normal 
operation of the apparatus described above. 

Response to Arguments 
7. Applicant's arguments with respect to the claims have been considered but are moot in view of 
the new grounds of rejection and the revisions of independent claims 1, 15, 26, 35 as indicated above. 

Conc/usion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of 
the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MOIMTHS of the mailing date 
of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing 
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date of the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MOIMTHS from the date of this final action. 

7. The prior art made of record and not relied upon is considered pertinent to applicant's disclosure: 
Lacy [6313750] discloses a divider network adapted coupled to fuel cells of a fuel cell stack and 
providing pairs of signals. Each pair of signals is associated with a different fuel cell and indicates a 
terminal voltage of the associated cell and another voltage common to the pair of signals. The memory 
stores indications of different common mode gains, and each common mode gain indication is associated 
with a different one of the pairs of signals. The circuit is coupled to the memory and adapted to generate 
an indication of the terminal voltage from each pair based on the associated common mode gain 
indication. The prior art cited in PTO-892 and not mentioned above disclose related apparatus: 
JP 2000092732 discloses a METHOD FOR JUDGING (VOLTAGE) SCATTERING OF BATTERY PACK AND 
BATTERY DEVICE including a number of unit cells 2 connected in series for composing a battery pack 3; 
a voltage detection circuit 4 consisting of a differential amplifier 10 for detecting the voltage of each unit 
cell 2, a multiplexer 11, and an AD converter 12. In each unit cell 2, a discharge circuit 5 with a discharge 
resistor 15 is provided. A control device 7 detects the SOC of the entire battery pack 3 according to the 
detection of a current sensor 6, obtains the OCV of each unit cell 2 based on the voltage of each unit cell 
2 at that time, obtains the SOC according to the OCV of each unit cell 2 when the change rate of the OCV 
of each unit cell 2 corresponding to the change of the SOC of the entire battery pack 3 exceeds a specific 
value, and judges scattering. The unit cell with a large scattering of the SOC is discharged for correcting 
the scattering. 

Masse et al. [20020180447] discloses in figures l-3b a system for monitoring a plurality of cell voltages 
38-44 of an electrochemical device 13 for a plurality of cells connected in series including a controller 26 
connected to PC 28 [see fig.2]. 

James][6140820] discloses in fig.l voltage regulators 26 to furnish operating power to the voltage 
scanning units 24. In this manner, each voltage regulator 26 provides one or more regulated supply 
voltages (via power supply line(s) 27) to a different one of the voltage scanning units 24. The ground of 
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each voltage regulator 26 Is connected to the same ground as the voltage scanning unit 24 to which the 
voltage regulator 26 supplies power [column 3, lines 30-35]. 

James [6281684] discloses a technique and apparatus to measure cell voltages of a fuel cell stack using 
different ground references including differential amplifier 40 that may be an operational amplifier that is 
capable of receiving a common mode voltage at either input terminal up to one hundred volts, and the 
ground of the differential amplifier may be coupled to the stack ground instead of to one of the nodes of 
the stack. 

8. Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Examiner Pia TIbbits whose telephone number is 571-272-2086. If unavailable, contact 
the Supervisory Patent Examiner Karl Easthom whose telephone number is 571-272-1989. The 
Technology Center Fax number is 571-273-8300. 

9. Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) at 
866-217-9197 (toll-free). 

PFT Pia Tibbits 

August 30, 2006 Primary Patent E)bmfner 




